Effect of triiodothyronine administration on reduced expression of type 1 iodothyronine deiodinase messenger ribonucleic acid in streptozotocin-induced diabetic rats.
To examine the mechanism behind a decrease in type 1 iodothyronine deiodinase (D1) gene expression in diabetes mellitus, we evaluated the effect of administering T3 and/or insulin on D1 activity and the mRNA levels in the liver of streptozotocin (STZ)-induced diabetic rats. STZ (100 mg/kg BW) was administered to male Wistar rats, and the rats were divided into four groups as follows: (1) STZ alone, (2) STZ and T3 (5 microg/100 g BW daily for 7 days), (3) STZ and insulin (intermediate-acting insulin, 4 units/100 g BW daily for 7 days), and (4) STZ, T3, and insulin. Blood glucose levels increased in Group 1, but were normalized in Group 3. Serum T3 levels were markedly decreased in Group 1. They were within normal limits 24 hours after the last administration of T3 in Group 2 and after the administration of insulin in Group 3. T3 levels were supranormal in Group 4. TSH levels were normal in Groups 1 and 3, but were suppressed in Groups 2 and 4, suggesting that rats in Groups 2 and 4 were actually in a hyperthyroid state after injecting a large amount of T3. D1 activity in Group 1 was reduced significantly, but it was normal in Groups 2 and 3, and increased in Group 4. D1 mRNA levels in the liver in Group 1 decreased significantly, but they were increased to within normal limits by adding insulin in Group 3. They were also normal in Group 2 where hyperglycemia was evident and rats were hyperthyroid after administering T3. D1 mRNA in Group 4 increased significantly where glucose levels were normal and T3 levels were increased. We suggest that the decrease in hepatic D1 mRNA in STZ-induced diabetic rats is due to metabolic derangement caused by insulin deficiency in addition to a possible decrease in tissue T3 availability.